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is relatively infrequent in a population of animals, so that the
practical breeders tend to discount them unless a particular
herd, or part of the population, is severely affected.
Those inherited units, or factors, which instigate or influence
the developmental processes leading to particular characterisa-
tions, are now called genes. The facts and problems of inheri-
tance depend upon the ways in which genes are passed on
from one generation to another, and upon how genes act and
interact. Great numbers of genes are involved in inheritance
in any particular animal, but a direct understanding of the
ways in which the hereditary mechanism operates can be
obtained by neglecting all the other genes and characters
which are alike, and paying attention only to those that are
dissimilar. In the cattle coat colour example mentioned
above the inheritance of red v. black can be considered quite
apart from the characters which are " cow " ; then red and
black form a pair of contrasting colour expressions whose
inheritance can be followed independently of any other set
of characters.
The mechanism of gene transmission can be broadly
summarised as follows:
It is regulated by the behaviour of the chromosomes during
the processes of cell division and multiplication that are funda-
mental to growth and reproduction. Each body cell (som&fit,
as opposed to germ, cell) of each species of animal includes in
its nucleus a double set of chromosomes in pairs, each chromo-
some with its complement of genes. The following can be
taken, subject to further investigation, as typical chromosome
numbers: horse, cattle, goat, 60 j sheep, 54; pig, cat, 38;
ass, 64; dog, 78; rabbit, 44; duck, 48-76. A typical
number can be termed an. During ordinary cell division
the 2n chromosomes each divide so that every daughter cell
receives 2n chromosomes with their complement of genes
and the chromosome number and gene complex is preserved.
In the formation of the germ cells, however, the process of
cell division takes a different course, and at a certain stage a
special " reduction division " occurs, before which the chromo-
somes pair off and then separate so that one member of each
pair passes to each of the daughter cells. As a result, the
final free germ cell, or gamete^ whether male sperm or female